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f next “thisiea: exist. ‘tio: groups of ‘posesble approaches to the questions connected 
: with ithe stability of the plasma. One car investigate either the time developmant 
‘of Sriktie perturbations, or:one can search for the (generally complex} frequencies 
“@f s@Lf-cgcillationse The author investigated the stability and tha oscillations 
“ef thie: ‘plasma in a magnetic field assuming that the pertubed quantities vary 
‘slowly in the direction of plasma inhomogeneity. Consequently, they neglected 
 @usl]; terms containing the apace derivatives and abtained algebraic equations which 
- yhekded: ‘the frequency as function of coordinates. However, they did not esaume the 
: fon Liarmot radius’ small relative to the wave length. The analysia is carried out 
“for tne particuler case of amall pressure infinite plasma Layor in a homogencous 
2 magnate. field he seer ie of asada for the magnetic iscletion of the 
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,  apectatty” thom geneout plecuases a 


leans). the’ kinatic ‘aquation te. used and ‘calligions « ere aeenteds It is show 
_that in a ‘plasms with an inhomogeneous density and temperature, perturbations exist 
‘whichiare unstable for infinitesins) inhomogeneities end arbitrary reletive values 
ef. the density and tempersture gradients (in this sense the instability ie 
> undverteel je Perturbations, with a wave Length along the magnetic field larger than 
“ithe characteristic Length of donsity or temperature change a, turn out to be nn. 
‘unstable, - The transversa wave Length of the most unstable perturbations 
| distuirbencas is of the order or smaller thant the fon Lerwor redius. Ion-acoustic 
end &ifven oscillations which move in a direction almost perpendicular to the 
a ma petic field corresrond to such dieturbances at a homogeneous plasma. The 
ma xfoant inerenent of the eeenesey ie (n/a?) (M = fon mass}. There ore 
; . i igure. vi 
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‘ nal ations of inhotangencoins iggeien: are analytically investigated 
Ag. at. ‘low. plasma. pressures and at frequencies which are multiples of {onic cyclotron 
i frequencies. ‘The dispersion. equations, which repregent the generalization of the 
j Rosenbluth, Krall, and Rastoker equation, are investigated for the presence of 
4 ion.- induced cyclotron harmonics under the assumption that electron temperature 
4 is tero and that the wave is propagated tranaversely to a magnetic field. The 
: anilysis shows that instability ia present whenever the oscillation frequency is 
clase to any integral multiple of the cyclotron frequency.. In such a case the 
4 waives are unstable whether they prepegete in the perectson of electron drift or in 
coq. the: direction of fon drift. Mee “s [VG] 
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as treneverse artte oset lations of inhomogeneous pias) | . Wn | a 
puso aes £ teor. + fat ve - te, nd. 5. 13965, scaieell “he 
i shows eiat Seravece drift oseiElations," 
ee eee ee oe @ plasma frequency and with a wave 
aad perpendicular to an .external - magnetic fleld, can exist in an inhomogeneous 

plasma, The ose{llation properties were investigated by solving a differential 


2 equation somevhat analogous to Schrédinger's equation déscribing such waves and 
ot eby ‘making use of the dielectric permittivity tensor. The solutions obtained fa: 
~, Verlous simple cases indicate that transverse drift oscillations are localized 
8 _ itl ereas: where plasma: pressure is not un{form. It vas found that oscillation. 
Pia tae Nest, Sepents to a  consideredle extent on the pi Meseee sy of Larmor 
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Drift instability of a dense plasma, dhur. eksp. 1 teor. fiz. 
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a ‘NOBTC. Mas: finite Tarmor sailtan: plama in magnetic field, plasma: inatability, 
: ie . | flied magnetic field, magneto-hydrodynanic approxiaation 


Bea | ppsmmccrs: ‘Ve Re Suydam (Proceedings 2nd: Internationa? Coiference on Peaceful Uses 

1 _jof Atom&c Energy, Geneva, 1958; selected reports of foreign scientists, Moscow, 

ey E9595 page a} hae shown that plasma retained by a helical magnetic field is un- 
‘stable with. respect to certain periodic perturbations. This result wis obtained in 
a magneto-hydrodynamic approximation when the frequency of perturbations is con- 
“i stderably smaller than the cyclotron ionic frequency, and the fonic Larmor radius 
48 much. eualter. than the perturbation wavelength. The present work deals with the 
‘case’of-a finite tonic Larmor radius. It is shown that, for a sufficiently large 
jfonte Larmor radius, there is a stabilizing effect om the plasm. "We express our 
| @ppreciation to V. D. Shafranov for suggesting the <a and for attention to 

jens Moree Aitiy Sete: Dees 9 formulas. 
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sees AGS inline energy. waive diapereire maim Plame, wave, ionized Blames: 
plage conductivity, 
ee ‘ABSTRACT: “It 4s. shown: ‘that eeiieie ‘transparent. media can exhibit wnomalows. . 


- dispersion, in which case the energy of a monochromatic electromagnetic Wave can Beck ihe 
~~ become negative, i.¢., the energy of the medium is lower in the pegeence of the ~~ 


wave -than-in _its-absence. An exemple of -such a medium i Cn 

~ field with a corifiguration that is either anisotropic (with beams) or “spatially aoe 

' Anhemogerieous,” Another example is an inhomogeneous plasma in a strong magnetic 

field with Maxwellian electron and ion distributions. A negative-energy wave can 
exhibit many unusual features when it interacts with matter or with other waves. 

.. For exemple y cial esieeal of ordinary. chpaspelson does not seat to time-attenuation 
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vat “but to growth. cA eimilar ‘amplification effect arises when the wave | 5 
48 reflected from the boundary of a medium in which the dispersion is of the op — 
“posite sign. Related effects are the reflection of a sound wave from a supersonic 


- gtream, and the production of pairs of weves with positive and negative energyonadis- oe | 
“turbed surface with infinite reflection coefficient -(Cerenkov emission of sound Pears 


the directed velocity of electrons in a weakly ionized plasma in a longitudinal 
— electric field is much smaller than the thermal conductivity. Negative energy 


the negative-energy effect is only apparent and can be removed by conversion to. -~ - “ : 
“qmother coordinate system are discussed. Orig. art. has: 4 figures. § (02) 90 
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TITLE: Effect of Collisions oa the Drift Instability of Plasma at Finite Larmor 
Ion Rasius : 


SOURCE: AN SSSR. Dokiady*, Ve 156, 20+ 1s 1964, 4-66 


TOPIC TACS: plasma particle collision, plasma arift 4nstability, jon Larmor redius, 
integration method, plasma particle kinetic equation, Larmor radius 


ABSTRACT: The method of integration along trajectonis for the solution of the 
iinetic equation for plasma particles was very successful in the investigations 
of oscillations of nonuniform plasma. Until now, 1t was used only in cases in 
which collisions between particles were ot essential. The authors extend the 
method to problems 4n which the collisior are 4mportant. They introduce into 
the kinetic equation & collision term of the kind given by P. Le Batnagar et al 
(Phys. Reve gu, 511 (1954)). ‘Thio term pemits a qualitative aiscussion of the 
effect of collisions. It follows for 4 finite (in comparison with the wave 
Lammor radius and a free path for particles gmaller than the longitudinal 
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wavelength, that the importance of ion ~ ion collision increases with the 
decrease of the perturbation Wavelength. This increases the stability. If the 
‘collisions are numerous » Short wave perturbations are not excited, as a result 
,0f tonic viscosity. Orig. art. has: 1 figure, 8 equations. 
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RO-,- 941964, 1068-1071 © 


: TOPIC: TAGS; a initability, nonlinear theory, drift instability, i 

“eyelotron instability ae ee hae 

£ cyclotron instability were... 
The author consequently derives 

i (To. Ty -- electron 

od used to derive the equations is 

- 45, 1230, 1963). The charge den- 

tuted in the Poisson equation, after 

t-up in- Standard fashion for the 


plasma 
_ and ion temperatures). ‘The metho 


_ that of B. B. Kadomtsey (ZhETF y 
_ sities are determined and substi 
i which a chain of equations is se 
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pL | Correlation functions. This 
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ci tien. It-is shown that t 
" ‘the electron drift 


| diffusion are estimated. "I thank B. B. pa : 
“+i and a‘discussion of the results." This report . 
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BY, Pear Fatt 


c+ | AUTHORS, Mikkaylovekty, A.B. s 
oN Sand . 


ORG: Kone.” | a) 


TITLE: On the theory of the stability of a spatially aonunifore current in e 
: | plasma, 1. Low frequency waves 


SOURCE: Zhurnal tekhnicheskoy fizikt, v. 35, no. 11, 1965, 1933-1944 


TOPIC TAGS: plasma instability jplasma oscillation, plasma bears interaction, plasma 
Magnetic field, nonuniform plasma, helical magnetic field, 
ee Aes re hh on 

ABSTRACT: . The author discuss s the stebilie ofa inswa carrying a spatially non- 
‘unifors electron curcent in a strony untform longitudinal Magnetic field. A dis~ 

‘| persion equation for. irrotational waves with frequencies small comparcd with the 

_ | ton Larmor frequency is derived in 1 "quasiclassical” approximation under the 

| assumptions that. collisions and the thermal motions of the fons can be neglected, 
It. {fs found: that if the fohomogeneity is sufficiently pronounced the Plasma is un- 
stable, owing to the coupling, due to the inhomogeneity, between the transverse drift 
of the plasma and the longitudinal i:urrent. £¢ 4s shown that the current-convective 
‘instability discussed by B.B,Kadomt:sev and A. ¥. Nedospasov (J. Nucl . Energy ,, P.c, 1, 
230, 1960) and the present instability (which is accordingly called the “colliston 
free current-convective instability" ), are different limiting cases of a single 


more general type of instability in an inhono eneous plasma carrying a current, There 
‘Card T7200 S7P°. : Eanes * une: 633.9 
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{| 48 an analogy. between collision free current-convective instability and flute in- 

stability, stemming from the fact that (different) charge transport mechanisas are 

Operative in both ceses.. the logerithmic increment of the current-convective in-- 

|] Stability can considerably exceed that of the flute instability even when the velocity 
of the relative motion giving rise to the current is comparatively low, of the order 

of the fon thermal velocity. An approximate upper bound is derived for the frequency 


[of the oscillations resulting from the current-convective instability, The effect of 


including the thermal motions of the electrons and fons {8 discussed briefly. It is 
shown that shearing of the Lines of force of the external magnetic field Cas in the 
case of a helical field) together with a finite Lersor radius of the fone tends com= 
‘pletely to suppress the current-convective inetability. The author thanke 8.8, 
Kadomtsev for discussing the results and 4.V,Nesiin for & stimulating discussion. 


if Orig. art. hae: 59 formulas and 1 figure, 7, SS 
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TITLE: - On the theory of the stability of a spatially nonuniform current in a plesea. 


‘2. Waves with frequencies higher than the ton Larmor frequency 


SOURCE: thurnal tekhnicheskoy fizili, v. 35, no. 11, 1965, 1945-1959 


‘| TOPIC TACs: | plasma instability, plasma oscillation, plasma beam interaction, plasma 


magnetic field, nonuniform plasma, pcre ewe uy Sy 

; : ; o's : 
ABSTRACT: The discussion begun in the previcus paper (A.B. Mikhaylovakiy, ZhTF 35, 192. 
1965 (see Abstract AP5028306) of the stability of carrying a spatially non- 


‘uniform electron current in ogrone uniform longitudinal magnetic field is extended 
Ila 


to include. the excitation of’ de tions with frequencies higher than the fon Larsor 


frequency, It is shown that such oscillations can be excited only when the velocity 
of the boas electrons with respect to the Plasma exceeds the phase velacity of the 
waves, The disperston equation is derived for the case of an electron beam with a ; 
rectangular velocity distribution and the conditions for instebility are obteined. | 
The mechaniam underlying the instability 1s discussed in some detail. The instability 
involves transport of the charge of th: electron team by drift in the external mag- 
netic field and the transverse component of the electric field of the perturbatton; 
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frequency collision free current- 
.cit.). The case f sn 
fonal to 1 - (r/a) is 
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- 
is accordingly analogous to the low 
. aed in the preceeding paper (loc 
fPaxially. symmetric pongcenergetic bean whose density 1s praport 
solved (here r is the distance from the axis and a is a:constant). [If the cold plasua 
is also inhomogeneous, (with the samc radial dependence of the density) end is euffi- 
ciently dense, the system is no longer unstable.” The boundary conditions at plane 
electrodes are introduced and the discrete spectrum of standing waves and their 
that the beam he monoenergetic 


stability are discussed. Relexing the requirement 
for the instability under discuss 


alters the results only slightly, 
sensitive to the spatial distribution of the heam than to its velocity distribution. 
In the finel section there are discussed kinetic effects due to +resanance particles 
5 close to the phase velocity of the waves. The suthor thanks .B,B, ”-2s8 
in for a stimulating diacussion. 


_ | pwith velacitie 
na Kadoutsev_for discussing the results and MV. Nezl 
"Orig. art. nas: 79 formiles. .-_. . oY, Ss. 
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| HOURCE: Zheruel tekimicheskoy fiziki, v.35, no. 12, 1985, 2243-2149 


SOPIC TAGS: plesua instability, plaawa megnetic field, moving plasua, nonuniform 
plasma, plaema electron oscillation, afene po 


|IBSTRACT: The authors calculate the effect of convective drift of charged particles 
wun the high frequescy elipping inustebility of a souuniform plasma carrying a current 
‘ln an exterual magnetic field, discussed by E.Harrison and E,farrison & T,itinger 
(Proc. Phys. Soc, B42, 689, 700, 1963) with neglect of drift. The equation for saall 
potential oscillations in a cold sonuniform current-carrying plasma in which the 
sucreat is parallel and the gradients sare perpendicular to an external magnetic field 
is quoted from work of A,B. Mikheylovskiy (ZhETF, 48, Ko. 1,1965; ZATF,35, Ko.10, 1965) 
‘and a dispersion equation is derived from it in the geowstric optics approximation. 
‘The stability comdition is derived and an approximate expreséioa is obtained for the 
‘togarithaic increment of the oscillations. It was found that the plasaa is unstable 
over a much wider range of velocity gradicat than was concleded by Harriaan aud 
orate who neglected drift. The:solution is obtained and discussed in detail for 
UDC: $33.9 
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the case in which the plasma deusity is constant for ix| < ea and sero for {xi > a, 
tnd the s-component of the velocity is a linear fusctioa of x (x, y, 2 are rectangular 
Cartesian coordinates with the z-axis perallel to the uniform magnetic field). This 
jiolutioa reduces to that of Harrison and Stinger (loc.cit.) in the limit of high 
‘uagnetic field, when drift is negligible, and gives the previous results of the presea 
jiaper in the limit of short wavelength, when the geometric optics approxization is 


talid. Experiments, possibly by A,M.Stefanovskiy (ceference not given), on inductive 
neceleration of plasma in a toroidal chamber are discussed. Under the cocditions of 


the experiment the plasma was subject to the long wavelength instability previously 
\iscussed by Mikkeaylowakiy (loc. cit.), but this instability develope too slowly <o 
itecount for the observed repid saturation of the current in~w10 ~ Sc. The skort 
Wavelength instability discussed in the present paper was also active in the experi- 
ental coaditions, however, and develops suffictestly rapidly to account for the ob- 
nerved results. Orig. art. has: 20 formlas. . ‘ 
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5 ' ctive instability of collisionless placa se oe 
| eure, elaperinental'noy 4 teoraticheskoy fiziki, v.48, no. 1, 1965, Se 


- plas Anataoiutty, plasma interaction, . Plasma beam instability, Ba ; 


ee 


tthe meres Bhan that the inetebility observed by. B. B. Kadomtsev and - 
te Wi Nedospasov (J, Nucl. Energy; v. 1, 230, 1960) when current flows through a 
| }ylesma, ‘and called by them current-convective instability, can occur not only in : 
y “yhe case of frequent collisions, discuased in the earlier payer, but in the case when 
7 (he collisions between particles’ are not important, An equation is derived in the: ' 
“=| agnetobydrodynamic: ‘approximation:for this type of instability, assuming the ion: 
‘yemperature to be zero and the electron motion to correspond to the drift approx~ i 
Rew ngiic Fhe Sob anid region of the siecle a extends. up to the ion ime te fas 
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rseace” oh comparison of the echibtaiaten vésulte ‘obtained by Nezlin and - 

Sointsev: (ZhEIF-vs 41, 1015, 1961; v.45, 840, 1963; v.46; 36, 1964) ytelde ~ 

. qualitative agreement with the results of this paper and. gives grounds for as- 
ae suming that. the anomalous effects observed by these authors are also connected 

aerials with the. current-convective instability. enalyzed_in thie paper..."I am grateful 
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| 
ABSTRACT: The authors analyze surface oscillations in a bounded cold 
plasma in which streams ot’ charged particles move along the direction 
-of the constant magnetic field. General boundary conditions are de- 
rived, making 1t possible to consider not only exchange perturbations 
-. of the plasma, but also surface perturbations. The plasma boundary 
' 4s assumed to be sharp, such that the wavelength of the oscillations 
4s much larger than the thickness of the transition layer. General 
‘boundary conditions for joining the solutions on this layer are derived 
and are used to obtain the dispersion equations for the oscillations |~—- 
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pe various particular cases. The dielectric constant of 

he cold inhomogeneous plasma ‘with the particle streams 1s aieeeas 

it is shown that oblique surface waves (in which the wave vector in 

“me direction is much larger than in the other) become unstable in the, 

~resence of particle streams, thus causing the plasma boundary to ; 

‘spread out. This plasma instability leads to plasma convection trans-| 

. :werse to the magnetic field and to a smearing of the sharp boundary. | 

~ ‘tthe particular cases considered are potential surface waves, nonpo- 

‘ential oscillations when the thickness of the skin layer exceeds the | 
‘thickness of the boundary layer, and surface waves in a dense Dlasm 
wiben the skin ae is small than the boundary. layer. ‘We thank 

. ‘‘Neademician M._A. Leontovichswho called our attention to this set of 

problems, and B, B, Kadomtseviand V._D. Shafranovsfor useful discus- 

‘tiions.* Orig. art. haps “OT formulas i 
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ed in plasma with finite Larmor radius when the velocities of relative. . 
ctrons and the ions exceed the Alfven velocity. fhereas in the : eo 
mic analysis of the Alfven oscillations their electric field is”: 
sely.to the constent. magnetic: ‘field,-.so that there. 4s no inter - 
e wave and ‘the particle, the situation changes 1f' the finite ao 

‘the. 4ons is taken into-sccount, for then the Alfven waves can - e 4 
esonant- particles (electrons) and-can either attenuate: (landau - .-- a 
‘ (current: saci ee ie the: Alfven. oseiiietions ‘Anterect. 
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| AEISTRACTS The authors analyze the high frequency instability which 
‘. |caia be produced in a plasma by local differences in the electron 
{temperature. The ratio of the Larmor radius of the fons to the 
{characteristic dimension of the local inhomogeneity of tne plasm 
(p,/a) 1s not assumed small, as in earlier investigations, and the 


: friquencies of the oscillations are assumed to exceed greatly the oe 
"|Lacmor and the Langmuir ionic frequencies, so that the motion of the [—: 
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“| InstabLlities authors earlier. 
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AISTRACT: ‘The purpose of the investigation was to check whether the ion heating ob- 
served in experiments on plasma in crossed fields (M. 8. Ioffe et als, ZhETF ve 39, 
1{02, 1960) can be due to instabilities that cannot be described by the adiabatic the- 
ary. To this end the authors consider an {dealized problem in which @ plosm with | 
low particle temperature is situated in mutually perpendicular static electric (radial 
aiid magnetic (longitudinal) fields, and is subject to a potential perturbation of the 
electric field. ‘The behavior of such a plasma is described in terns of two-fluid 
hirdrod ies and is analyzed for unstable oscillations in two cases, when the plasm 
duenaity gradient is not too high, and when the plasma inhomogeneity is strong. The 
fioLLowing interpretation 16 offered for the ion heating in the experiments of Ioffe 
wb ales The centrifugal force resulting from the finite mss of the ions causes the 
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electrons and ions to drift in the crossed fields with different velocities. The re- 
‘| dative motion of the plasm components leeds to an instability, whose increment. is 

comparable with or larger than the ion-cyclotron frequency, and with a maximum of the 
frequency. The instability 
ties due to the fluctuating fields become of the same order as the difference between 
‘Owing to the random phases of the fluctuations 
the energy acquired in this manner 4s retained by the 
| tile field that had initiated the instebilities is switched off. 
gzceleration may possibly be connected with some other instability which lies beyond 
ility considered by the authors 


4ine sope of the aseumed theoretical model, the instab 
in which the redial electric field is 


hearing 
| produced artificially. or spontaneously. Orig. art. has: 
| up capg: 20/  SUBM DATE: 05 Fet66/ ORIG REF: 002 


CIA-RDP86-00513R001134110010-9 


2 EE: AE Seo Se SE Ae 


© 


develops until the ion yveloci- 
perticles even after the elec- 


Although the ion 


1 forms. 


CIA-RDP86-00513R001134110010-9" 


/ 
\ 


"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134110010-9 


cb 22412. | ede: 
ROT NRE “ABGooTRTGHAPECO<2/eKaC@) — raR(5) ap 
: _.° ." SOURCE CODE: UR/0089/€5/020/002 0103/0106 - 


y') AUTHOR: | Mikhayrovakty, ‘A.B, 
a ORG: m3 | x? 


none _ 


TITLE: Convective e; : Spyies Bp 
eee ve effects in a ia 149) Rg : 
ie | SOURCE: Piasma with beams : 


At 

eee ae omnaya energiya, y,. 20, no. 2, 1966, 103-106 : 
; plas 

_. | Plasma osciliation® beam, plasma instability, plasma heatin 

H . &s 


@ article summar1i 
v. 48, 380, 1965 and 


a. a/2 


mee 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134110010-9" 


"APPROVED FOR RELEASE: 


06/14/2000 


ee 


CIA-RDP86-00513R001134110010-9 


ea Bb emme66 | 
_ jf ACC’NR: AEGOO7942 Lae 


». i plasma oscillations by an inhomogeneous beam differs from drift in- : 
7 nc stabLlity in several respects, and these differences are briefly dis- | 
~.tieussed.. The connection between convective instability and two-stream | 
sinstability {8 also discussed. The main mechanism of convective in- 
stability 1s shown to be the convection of charges transverse to the | 
The wave vector of the | 
sely to the magnetic | 
field, so that an important role is played here by the ion motion. ~ 
jInteraction with such oscillations can cause the ions to draw a large 
|fraction of the beam energy. This may be the reason for the experi- | 
mentally observed appreciable heating of the ions when a space- J 
et ea beam of electrons passes through a plasma. The possibility | 
| 


{that convection is the cause of instability observed in other experi- | 
{ments 1s also discussed. Orig. art. has: 11 formulas, | Shae ail 
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| ABSTRACT: The authore generalize their earlier work on the drift and drift-cyclotroa 
i instabilities of ea nonuniform plasaa (DAN SSSR, 156, 64, 1964; ThETF, 47, 941, 1964) 
| to include ose‘ llations of arbitrery fora. The treatment is based on the kinetic 
_ | equation with che collision integral in the fors ‘given by E.P.Gross and M, Krook 

-.| (Phys.Rev. ,102, $93,1956). The fully tonized plasaa is assumed to be located in a 
-!| cylindrically eyametric aaguetic field of such strength that the ratio of the 

: | collision frequency to the Larwor frequency ie suall, end this ratio is euployed as 

| an expansion paranster for an approximate solution of the kinetic equation. The 


plasma teupersture 18 assumed to be uniform, but effects of density gradient and 


curvature of. the magnetic lines of force are included. Under these conditions the 
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dielectric tensor of the plessa and the dispersion equation are derived, and the dis- 
persion equation is simplified for the two lisiting eases that the ratio of the 
kinetic to the saguetic pressure is large or suall. The effect of collistoas on the. 
‘| dette instability is discussed at some length, In the final section of the paper the 
‘kinetic equation 1s approximately solved end the dispersion equation is derived for a 
weakly ionised placem carrying @ longitudinal current aad, the curreat-coanvective 
instability ie discussed. Orig. art. has: €6 formilas and i figure. 
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axis. Transverse velocities of the beam electrons are neglected, and | 
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AZSTRACT: The Saree discuss the © 


moving along the 
41; is assumed that the derivative af the distribution function of the beam clectrons 
with respect to the longitudinal velocity is negative, 
pility (Ya.B.Faynberg, Atomnaya energiya, 11, No. 4, 1961) does not occur. 
found that the beam can, nevertheless, give rise to ionic oscillations in the plasma 
by a convective mechanism, provided the beam density varies in the transverse direc- 
ion. In the present paper detailed calculations are given for 4 beam whose density 
ig a Goussian fun The calculations are based on 
he maximum beam density to 


the kinotic equati on, 
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nsity is small. It is found that both slow be 

the plasma eleccrons) and fast 

| variety of {onic oscillations with frequencies ranging fron far be 

| frequency to the hybrid frequency. Conditions are found for the excitation of differ 
ent types of ionic oscillations and expressions are derived for the logarithmic in- 

\ 
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the plasma de 
| than tho thermal velocity of 


crements of the different oscillations. The ionic oscillations excited by a 310¥ 


beam are localized in the region of the beam, whereas those excited by a fast beam 


may propagate throughout the plasma. Orig. art. has: 57 formulas and 3 tables. 
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AosTRACT: The authors discuss the excitation of electronic oscillations in a homo- 

gencous plasma cylinder in a uniform axiai magnetic field by an inhomogeneous clec- t 

trun bean moving on the axis. Particular attention is given to excitation of oscilla-. 

sions that do not have axial symmetry; in this case there is effective a mechan ism 

tliat does not come into play in the axially symmetric case and that involves radial 

drift of the beam electrons in the azimuthal electric field of the oscillations and 

tia external magnetic field. The calculations are based on the kinetic equation of 

Vlasov, ami only those oscillations are discussed whose frequencies are high compared — 

with the ionic Larmor and Langmuir frequencies. Conditions for stability of the 

plasma aro fourd and expressions are derived for tha logarithmic increments of dif- 

f-rent instabiiities with different assumptions concerning the velocity distribution +— 
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When the transverse velocities of the beam electrons are 
chanism contributes to tho instability not only in the case ' 

(. Cerenkov interaction botween the particles and waves, but also in the case of the | ! 
‘ 


nii..lous and normal Doppler effects. In addition to beams with square, Maxwollian, i 


-. delta-function velocity distributions, o beam is discussed in which the clectrons : : 
In the case of a very narrow beam of ; 


i tatu ubout the axis of the plasma cylinder. 
' t18 type the usual convact ive effects play no role, but there appear instabilities 


tnat are due to anothor mechanism which has not yet been adequatoly studied. Orig. i ; 
57 formulas. 


Lo che neam electrons. 
:.. ‘te, tae convective me 


art. has: 


SUBM DATE: 26Ju165/ ORIG REF: 008/ OTH REF: 000 


. IB CE: 20/ 


APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134110010-9" 


06/14/200 


ares: 


CIA-RDP 


86-00513R001134110010-9 


: pe daasinds BNET TACO NT le dh yet tags om, Bn hy oy ob aed oe 
“ACC NR APGOLHORY SOURCE CODE: Uno er Enea ATION | 
: , AUTHORS: MAkhaylovakiy, A. P.; Yungvirt, K. | y 


sects ORG: ;  auteraet ] Institute of Plasma Physics, Prague (Institut fiziki 
(ei) plazay : 
“ip TETLES Quasilinear transformation of waves in an inhomogeneous plasma 


1 


i SOURCE: Zhurnal eksperimental! noy 1 teoreticheskoy fiziki, v. 50, 

31 no. 4, 1966, 1036-1047 

ad, « TOPIC TAGS: nonlinear plasma, plasma beam interaction, plasma density, | 
|* plasma electron oscillation, suwemo G&LFoUs FLASma 


a ABSTRACT: This paper is essentially the nonlinear extension of the 
.| linear theory of the, interaction between plasma and a spatially in- | 
-L homogeneous electron’ beam presented by the authors in an earlier paper 


Vv. ’ ‘ - All the basic assumptions and the notation | 
|} are the same as in the earlier paper. In particular, it 18 assumed 

that the ratio of the beam density to the density of the cold plasma 1g | 

‘a small quantity and that the dimensions of the beam are smaller than ,— 

‘the radius of the cylinder. The analysis is restricted to {rrotational | 

‘electron plasma oscillations. A new feature in the treatment {is the : 


Antroduction of convective (drift) effects. Energy transfer from high 
‘to low frequencies 1s investigated for a system consisting of a cold 
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‘‘gyetem plerved by a thin electron beam, of transverse dimension a, 
moving along the axis of the plasma cylinder of radius R located ina 
longitudinal magnetic field. The basic equations of the quasilinear 
approximation for this inhomogeneous system are first derived and the 
‘time integrals calculated. The quasilinear pumping of energy from 
ithe high frequency into the low-frequency oscillations is then eva luated 
under the assumption that the original beam distribution function is a 
‘broad step previously produced as a result of smearing of the 6-funcim 
‘beam.’ The total initial energy of the high-frequency oscillations is 
estimated to be of the same order as the kinetic energy of the bean, 
‘and 1t is show that for sufficiently high initial amplitude of the 

igh-frequency oscillations, most of the energy is converted into low- 
frequency energy. This is followed by analysis of a later stage in the 
growth. of the low-frequency oscillations and the relaxation of the 
am distribution function. It involves damping of the low-frequency 
illations, which compensates for the excitation of these oscillations 
‘the:-spatially inhomogeneous beam. The effect of the beam spreading 

‘the ‘growth of the ‘low-frequency oscillations is estimated. It 1s 
ncluded:that the frequency conversion in the plasma can be lead to a 
ibsténtial reduction of the energy of the plasma oscillations. Orig. 
has: 50 formulas. , 
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ABSTRACT: The authors discuss the stability with respect to long wavelength potential 
oscillations of two plasma sheets of finite thickness which meet in a thin plane 
transition layer and are located in a homogeneous magnetic field porallel to their 
plane. The wavelength of the perturbation is assumed to be long compared with the 
electron Larmor radius and the thickness of the transition layer, and tho portur- 
bation frequency is assumed to be low compared with the electron Larmor frequency. 
The motion of the ions is neglected. Tho calculations are based on the linearized 
Viasov equation for the perturbed electron distribution function. A dispersion equa- 
tion for the long wavelength oscillations is obtained with the aid of the boundary 
conditions for the olectric potentials at the outer boundaries of the two plasma 
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attthe boundary between the plasmas (derived by integrating Poisson's equation across 
the transition region). The dispersion equation is employed to derive stability con- 
ditions and expressions for the logarithmic increment in the case of instability, for 
cold plasma sheets carrying electron currents in opposite directions parallel to tho 
applied magnetic field and for hot plasma sheets with no currents but different 
electron temporatures. It is found that tho current carrying plasma sheets are not 
necessarily stable when the external magnetic field is sufficiently strong, as was 
asserted by Harrison and Stringer (Proc. Phys. Soc., 82, 700, 1963), but that an 
additional condition is required for stability, which is violated in the case of long 
wavelength perturbations propagating nearly transversely to the magnetic field. Orig. 
art. has: 25 formulas. 
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AUTHOR: Mikhaylovskiy, A. B.; Fridman, A. M. 

ORG: Novosibirsk State University (Novosibirskiy gosudarstvennyy univer | tet) 

TITLE: Drift waves in a finite pressure plasma 


SOURCE: Zhurnal eksperimental'noy 4 teoreticheskoy fiziki, v. 51, no. 5, 1466, 1b 30- 
WAk 


TOPIC TAGS: plasma wave, plasma instability, plasma temperature, inhome - neous plasma 
ABSTRACT: This 48 @ continuation of earlier work dealing with local "mi :oscopic” 


instabilities of a finite-pressure plasma (ZhETF v. 45, 1566, 1963 and + ewhere), 
and the calculations are made without some of the simplifying assumption of the 
earlier work. The results of a recent analysis (ZhTF v. 37, no. 6, 196°" are used 


to show that, in an inhomogeneous collisionless plasma at arbitrary pres.-re, just t 


as in @ uniform plasma, there are two wave modes which are the analogs o° the magneto- 
sonic and the Alfven waves. When the angle between the wave vector and ‘:e magnetic 
field is close to 90°, the dispersion relations are determined by the int mogeneity 
of the plasma and the magnetic field. At other propagation angles, the .. cillations 
become the usual magnetosonic and Alfven waves. It is shown that, os in . homogene- 
ous plasma, there is no interaction between the resonant particles and t><« Alfven 

waves in the approximation in which the ion Larmor radius 1s taken to be zero. How- 
ever, these waves can be associated with a hydrodynamic instability if the plasma 
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pressure is comparable with that of the magnetic field and if the temperature and 
density gradients are in opposite directions. In the case of the magneto:onic waves, 
an analysis of the instabilities shows that in general a finite value of tne pressure 
exerts a stabilizing effect, although in some cases excitation of the magnetosonic 
waves is possible. It is also shown that certain new plasma instabilities arise 

when the relative temperature gradient is comparable to or greater than the density 
gradient and is opposite in sign. The ion temperature instability of such a plasma 

is discussed and it is shown that this instability disappears when the plasma pres- 
sure is greater than the magnetic pressure. From the point of view of plasma stabili+ 
ty theory, the most interesting result concerns drift megnetosonic waves, especially | 
those associated with the ion temperature instaoility in the plasma. Instabilities 
can also be a result of oscillations that are sensitive to magnetic drift velocity of 
the particles. Orig. art. has: 1 figure and 51 formulas. 
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AUTHOR: Kostyshin, 4. T.; hikbaylovakaya, Ye. V.4 Ye. V.5 Sandul, G. A.; Romanenko, P. F. 
ORG: Institute of Semiconductors AN UKESSR (Insti AN UkrSSR (Institut poluprovodnikov AN UkrssR) 


Ab | 
TITLE: Photosensi tivity of thin semiconductive layere _ AY, we : 


‘SOURCE: Zhurnal easier 4 prikladnoy fotografii { kinematografii, v. 10, no. 6, 
1985, 450-45) 


_ TOPIC TAGS:- pecans visible light, semiconducting material 


. ABSTRACT: CuCl was ‘found to have the sane phot qsensitivi y properties as are ex- 
us hibited by PbIz. When deposited in thin layerd‘on quartdor glass, these compounds | 
. ‘form latent images upon exposure to visible light. These images may be developed .: 
~’ | ‘on heating. Temperatures required are 180-240°C for PbIg and 150-200°C for CuCl. 
. If heated to these temperatures during exposure, the latent images appear on subse- fon 
‘Quent exposure to radioactivity. The source of light may also serve as the source 
of heat in developing the latent image. It was shown that other halides are also : 
light sensitive. Compounds of sulfur (As2Sy, Sb253, CdS, PbS), selena (As,Se,) and 


1772.93.01 
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py tellurite (ZnTe) are similarly photosensitive. Light sensitive layers are pro- 
ov» duced by vacuum deposition at pressures on the order of 10°"-10°3 on Hg. The lay- : 

‘. @r® ane exposed for a period of from a faw minutes to an hour. They are then heat- : 

- * @d in an oven for from 5-10 minutes, at temperatures hetween 100°C and 200°C. The 

: . weaction. apparently takes. place as a result of the rupture of the electronic bonds | 
sv OF CuCl. The cuprous: and: chloride ions react: in pairs. in the defects of the crystal 
i Lattice and form molecules of chlorine.and copper. The atoms of copper are trapped i . 
>, dn the lattice forming the resultant visible image. Heating accelerates the rup- 
‘L itune of the’ bonds of CuCl. By selecting appropriate semiconductive material, layers 
can be produced which are sensitive to various portions of the spectrun. Applica- — 


! 


tions way be found in microphotography. Orig. art. has: 2 figures. 
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72-75. 


Letopis' Zhurnel Stutey, No. 30, Moscow, 1943. 
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REMPEL', Aron Iosifovich, inzh.; PEREL'MAN, Yuriy Zalemenovich, inzh. Fe a 
Be aE Ee Moiseyevich, inzh.; RAKHMATULIN, M.D., 
zents > V.Ve,y inzh., red.; BOBROVA, Ye.N., tekbn. red. 
[Repairing the cylinder-piston system of the 2D100 diesel engine; 
practices of the Tashkent Diesel Locomotive Depet] Remont tsilindro- 
porshnevoi gruppy dizelia 2D100; is opyta Tashkentskogo teplovoznogo 
depo. Moskva, Vses. izdatel'sko~poligr, ob"edinenie M-va putel so- 


obshcheniila, 1961. 38 p. (MIRA 14:7) 
(Diesel engings—-Maintenance and repair) 
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OSIKA, K.P., inah.; MIKHAYLOVSKIY, A.M., inzh. 


Use of polyvinyl chloride pipes in 2D100 diesel locomotives. Elek. 
4 tepl. tiaga 7 no.4:19 Ap '63. (MIRA 16:5) 
(Diesel locomotives) (Pipe, Plastic) 
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ZHUK, A.M., inzhener, nachal' nik dinazonetricheskogo vagona (Kiyev) 


__MIMHAYLOVSEIL del, (Kiyor) 


Modernising the cone exhaust apparatus of steam locomotives, 
Zel.dor.transp. 39 no.4:70-72 Ap '57, (MLRA 10:5) 
(Escnestivea) 
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_MIKHAYLOVSKIY,.,Alekeey..Wiktorovich; KANEVSKAYA, H.D,; BLAZHENKOVA, 0.1., 
ekhn. red. a, 


(Training Puppies; advice to beginners in dog raising] Vospi- 

tanle shchenka; sovety nachinatushchem sobakovodu. Hoakva, 

Izd-vo DOSAAF, 1958. 46 p. (MIRA 12:9) 
(Dogs--Training) 
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SOV/174-58-5-36/37 
Mikhaylovskiy, A./., Colonel 


Fire Without Adjustment in the Mountains and on the 
Seashores (Strel’ba bez pristrelki v gorakh i na pober- 
ezh'’ye) 


PERIODICAL: aArtilleriyskiy zhurnal, 1958, wir 5, pp 60-62 (USSR) 


ABSTRACT: Mountain firing, according to the author, is a firing 
across the valleys, from the valley over the ridge, 
from mountain passes into the canyons, etc. leteere- 
logical conditions for suck firing is of great importance, 


namely the wind blows irregularly in different directions 
at different levels. <A sketch (Nr 1) of tnz wind is 
given. ‘leather balloons are of little help in these 
conditions and artillery fire preparations are of lesser 
importance, but fire adjustment must be carried out. 
Similar conditions exist at seashores especislly when 
firings from shore to the targets at sea. -:is is 
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S01/174 -58-5-36/37 
Fire Without Adjustment in the Mountains and on the Jeashores 
because of the different air cenPe eres ovVér le snore 
and over the sea, Adjustment of fire is also recommended, 


There are 3 sketches, 
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AUTHOR: Mikhaylovakiy, A.V., Reserve Col, Candidate of Technical 
Sciences 


TITLE: Determining the Ballistic Windage for Bombing (Opredeleniye 
ballisticheskogo vetra dlya bombometaniya) 


PERIODICAL: Vestnik vozdushnogo flota, 1959, Nr 1, pp 54-57 (USSR) 


ABSTRACT: The author suggests that Air Force units obtain ballistic 
windage data from bulletins of artillery meteorological stations. 
Such data can be supplied to air crews in the form of a special 
table prior to takeoff or transmitted to them by radio during 
flight. This facilitates the work of navigators in the air, 
because ballistic windage data obtained from the artillery 
meteorological bulletin can be used successfully for bombing 
targets in forward areas. If such bulletins are not available, 
Air Force meteorologists cm themselves find the ballistic windage 
by processing pilot balloon data on the basis of instructions set 
forth in the manual of the meteorlogical service for artillery. 
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DRRMAN, T.A.; MIKHAYOOVEKIY, 8.0. 
a gicetenaet artes ‘ 
Combined stomatological X-ray screen, Storatologiia 35 no,4:59-€C 

Ji-ag '56é (MIRA 10:4) 
(X RAYS IN DENTISTRY) 
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MIKE AYLOVSKIY 


Fotal body roentgenography of man as a method cf functional 
analyaia of the avine. Mhirurgifa 33 no.8:27-33 Ag "57. 


(MIRA 11:4) 


1. In Kiyevekogo rentgeno-radiologicheskogo nauchno-iss ledovatel ' skogo 
inatituta (dir.-prof. I.2. Shevchenko) 1 knfedry rentgenologii 1 
rndiologii (sav. B.G. Mikhaylovakiy) Kurskogo neditsinskogo inatituta 
(dir.-prof. A.V. Savel ‘yev) 
(SPINE, radiography 
total body x-ray for exam. of spinal funct. in norm & dis.) 
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MIKHAYLOVSKIY, B.C. 


Transverse tomography in examination of the epine [with summary in 
English]. Vest.rentg. 1 rad. 33 n0.1:55-58 Ja-F ‘58. (HIRA 11:4) 


1. Is Kiyevskogo rentgeno-radiologicheskogo nauchno-issledavatel 'akogo 
inatituta (dir.-prof, I.T. Shevchenko) 1 kafedry rentgenolagai i 
radiologii (sav. 3,G, Mikhaylovakiy) Kurekogo gosudarsatvennogo 
mediteinskogo Inatituta (dir.-prof. A.V. Savel'yev). 
(SPINE, radiogravhy 
transverse tomogranhy (Rus) 
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MIKHAYLOVSKIY, B. G., Doc Med Sci (dias) -- "X-ray diagnosis of anomlies anc 
variants in the development of the spine (X-ray-amatomical and clinical-X-ray 
investigation)". Leningrad, 1959. 23 pp (Min Health USSR, Central Soi Res 


Roentgenological and Radiological Inst), 200 copies (KL, No 20, 1959, 115) 
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MIKHAYLOVSEIY, B. G. (Kursk) 

Sonera ts eee ter 
Roentgen diagnosis of sone anomalies and variations in “he 
@evelopment of the spine during the middle and later stages 


of embryogenesis. Arkh, pat. no.12341-45 ‘61. 
(MIRA 15:7) 


1. Iz kafedry rentgenologii 1 radiologii (zav. - prof, 3. G. 
Mikhaylovekiy) Kurskogo mediteinskogo instituta (dir. - prof. 
A. V. Savel'yev) 


(SPINE_-ABNORMITIES AND DEFORMITIES) 
(SPINE-—RADI OGRA PHY ) 
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MIKHAYLOVSKIY, Boris Georgiyevich; MANIK’ V, M.Ye., red.; IUMANOVA, 
EE tekhn. red. 


{X-ray diagnosis of spinal diseases | dentate ee 
zabolevanil pozvonochnika. Moskva, sage Pr ee p. 
(SPINEL ISEASES ) 

(DIAGNOSIS, RADICSCOPIC} 
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MARCHENKY, R.I. 


thermocathode. 
roducts of a thorium carbide 
8 no.4:680-683 Ap ‘63. (MIRA 16:4) 


MIKHAYLOVSKIY, B.Iaj 


Speed and evaporation 
Radiotekh.i elektron. 


universitet in. T.G.Shevchenko. 
se as iar Sap (Thorius carbides) 
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§/0048/64/028/008/2504/1507 

AUTHOR; -Mikhaylovak4; a 

TYTLE: | Bleggronig ang ionic emisgion of ‘girconiua carbide, ‘lanthanum hexaboride ce ie 
“and ‘thorium’ oxidé/in”ées ium vapor: ‘at low pressure /Report, Tenth Conference on Cam i. 
‘thode Blectronics hold in Kiev from 11 to 18 Nov 1963) - 


“SOURCE: AH asst. Izvestiya, Seriya finicheskaya, v.28, no.8, 1964, 1504-1507 


i TOPIC ‘TAGS: thermionic emission, cesium, zirconium compouvi, lanthanum compound, 
thoriua oxides % ean a ayy Siete ate ceee 


* “ABSTRACT: ~Although zirconium carbide (%rC) , lanthanum hexaboride (LaBg)}, and thor~ 
ium oxide (ThOg) are known to be good thermionic emitters at medium cathode tenpera-_ 

- tures (about) 2000 K), there have been virtually no studies of their emissive behav~. — 
dor in alkali metal vapors, except for the preliminary investigation of their eiec~ 
“tronie and fonic omission in Cs vapor by the suthor (B.1.Mikhaylovekiy,Ukr.f1iz.zhur. © 
7,75,1962). in view of the continuing interest in the electronic, ionic, and adsorp- 

- tive properties of such nonmetallic substances, the investigation was continued in 
-the present. work. The enission was measured in dicdestype tubes with provision for” 


:- Gard 1/2 
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_ introducing Ca vapor: and two tungaton filemants 100 microns in diametor and 220 ova | 
| “Long. One of these was. eoated with the test material, the other was left uncoated. 
‘and served as a monitor for the Ca vapor pressure, which was varied from 107% to 

_ jo~4 um Hg. ‘The cathode temperature was determined by means of 2 micropyroneter. A. 
$00 ca magnetic field was employed to suppress any back electron current during 
..... Lonie measurements. The resulting data are presented in the form of log i (electron - 


“er ion) versus if? éurves ford {fferent Ca pressures “(not-apeotfied- at-the-curves) »-----— _ 
Also given are. plots of Py (Optimum Ca vapor pressure) versus 1/Tg, Which are . 
straight” lines for each material; the slopes of these lines give the values ofthe teat | 
of adsorption. These and the values of the work functions are tabulated. The ob- - mia 
S25 ‘~served peculiarities: in -the-behavior of ZrC, LaBg, and_ThO2 are briefly noted, and ae 
fo wid be discussed: in a future paper. ‘In conclusion, the authoy expresses his deep __ 
“gratitude: to N.D.Morgulis for his Anterest in the work and discussion of the re~ 
sults." Orige art. hast 2 formulas, 3 figures, and 1 table. eae 


ASSOCIATION : none * : 
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Therapeutic use of penicillin tn anicteric leptospirosie. Ke 
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1. Sel'skaya reyonnaya bol'nitea Hovo-Mi lyatinskogo rayona, 
L'vovekoy oblasti. 
(PZHICILLIN) ( LEPTOSP 120515) 
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1. Iz sel'skoy rayonnoy bol'nitay Novonilyatinskogo rayona J-'vovekoy 
oblasti. 


(LEPTOSPIRCSI5, epidemiology 
grippotyphosa (Rus)) 
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1. Iz Novomilyatinskoy sel'skoy wehas Shore? egarnots (glavnyy 
h ieAe Danilyuk) Buskogo rayona L'vovskoy oblasti. 
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oe Significance of the soil factor in the epidemiology of 


anicteric leptospirosis; author's abstract. Zhur. mikrobiol., 
epid, 1 immun. 33 no.7:91-92 Jl ‘62. (MIRA 17:1) 


1. Iz Novomilyatinekoy uchastkovoy bol'nitsy Buskogo rayona 
L'vovskoy oblasti. 
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USS2/Chemistry - Chemical Engineering, Distillation 


Card 1/1 

Author : Mikhaylovekiy, B. N. 

Title : An analyt'!-al methcd for the calculation of the process of distilla- 
tion of multicomponent and binary mixtures 

Periodical : Khim. prom. 4, 45-49 (237-241), June 1954 

Abstract Carries out a theoretical calculation of the process of distillation 
according to a new procedure which deviates from the methods of calcu- 
lation used hitherto. Three USSR references, 811 since 1940; eight 
foreign references. One figure. 

Institution : Moscow Order of Lenin Chemicotechnological Institute imeni D. 1. 


Mendeleyev 


i Palms 21 
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Pow Til i.us Nauchnyye doklady vyisney sukoly. Khimiya 2 EnimichesKayr 
tekhnolovyiyn, 1958. Nero’. pp- 920097 CULO: 
LesTHacT 3 Different metnovag have veen applied in the determination of ihe 


number vf these plates. They are either reletively complicuted 
or they require the construction of a scale diagram. The method 
cugegented mere js sharacterized by its shortness and by ure 
ffcieg ogre:ision. The process of geparstion of mixtures vy 

Yo pestitication can be carried out vith pnlepm nunberc 


fh. tes ae 
Tatas - ye a) i . ‘ feape 
noth. oth) ovunge from the minimum CR iscd to an infinite (RL). 
lhoune cene of ae rhe necessary number o: thecretical plutes 
: mit 
! ipeo tiie .: as 4 minimum in the cese or Rgg- Under praciical 
conditions the phiegm #orking number (R) and the number of the 
Card 1/4 plates (N; huve finite values. From the equations for the mate- 
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‘ye, tec pes for t:e weakening {ischerpyvayushchaya! and the 
onrich.aw Cukreplyayushchaya) part of the column it nolag irat 
; R + 1 D va , 
a er aaa eae ('). On the basis of several computativhs 
n Ye 
atepa ‘equations (2) - { 
lowing equation: cc x =) 


x ) 
6)) the author finally sets up tne rel- 


2G x 7 . a (7). It demonstrates 
N “ “N+ 1 
the relution of the content of componente in the liquid mixture 


thiab oo: 4. dewe from te neighbouring ol-.tea Nand N - i,1.€. 


‘ne reiatize power of the separation of the minz- 
Sheare ie piate. Jt can be seen from the equation 
get ue on a fomeshat aifferent manner (7; namely from (Ja) that 
touis power ‘in tne case of R 200) is equal tu tne reiative vol- 
eiaae’® 1 fhe Met uve components (a) as well ae fer ali pistes 
theo do aoe tonatant). By apeiyong the relaticn (7) 
. ponte of the sume (Ny) within tn: vangee 
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4 Snort Analytical Metnod for the Computation of Theoretical Plates (Stages of 
Separation) for the Rectification of Double Mixtures 


((6) or (8)] which determines the minimum number of theoretical 
plates in the case of R =00. The quantity R sco indicates that 
the molar quantities of the contacting phases (of the liquid 

as well as of the vapor phase) are equal. In the case of R 290 
the highest power of the separation of mixture is obtained which | 
on each theoretical plate is. equal to the component a of rela- 
tive volatility. In the case of a phlegm working number R the 
quantities of the vaporous and liquid phases contacting each 
other are unequal. This causes the reduction of the power of the , 
separation of the mixture which necessitates an increased num- 
ber of theoretical plates. From this the author derives the rela-— 
tive power computed for the average for each plate of both parts 
of the column and finally the total number of the plates in the 
column N- n+m (13). Table 1 proves that the suggested method 
furniches results which agree well with those of the usual com- 
putstien methods and that it differs, however, by the shortness 
end the simplicity of its performance There wre ’ t:ble and 

§ refeveneea, 4 of which are Soviet. 
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x Short Analytical Method for the Computation of Theoretical Pilates (Stages of 
Separation) for the Rectification of Double Mixtures 


ASSOCIATION: Kafedra protsessov i apparatov Mosxovskogo khimiko- 
texhnologicheakogo instituta im. D. I. Mendeleyeva (Chair for 
Processes and Apparatus of the Moscow Chemical Technological 


. Institute imeni D. I. Mendeleyev) 
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Mikhaylovakiy, B. H. S0V/153-56-6-20/22 


The Method of Technical and Economic Calculation cf Acparatus 
(Metodika tekhniko~ekonomicheskogo rascheta uj} paratov) 
I. Heat Exchanger (I Teplo>bmenniki) 


PERIODICAL: Izveatiya vysshikh uchebnykh zavedeniy. Khimiya i 
khimicheskaya tekhnologiya. ‘958, Nr 6 pp 115-129 (USSR) 


ABSTRACT: Heat exchangers belong to the appara*us the economy of which 
ig not sufficiently taken into account Often their opera- 
tion does therefore not yield sufficient results. The fields 
of application of these ay;paratus are pointed out again 
(Refs 1-10). After a further analysis the author draws the 
Conclusion that a) In the case that the velocity of motion 
of the heat carriers in the heat exchanger can be increased 
by means of an increased capacity of o pump, a compressor, 

a ventilator, etc , the optimum velocity of the heat carriers 
has to be determined by means of a computation mentioned in 
the title; b) If there i no such connection as mentionod 
under a) the available energy has to be exploited to a maxi- 
mum extent for the acceleration of the heat carriers. The 

Card 1/3 mentioned calculation is not necessury. c) If the final tempera- 
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The Method of Technical and Economic Catculatior. S0V/*53-58-5-2C/22 
of Apparatus. I. Heat Exchanger 


ture of une of the beat turrters d¢ not civer and ats 

sumption may te unlimited, or the censunjption of the ta: 
carriers and their initial temperatures are prescribed 
respectively, the determination of ther final temperatures is 
as well a problem of the econzmic field ‘Refs 5,4) The bases 
of calculation are: 1t is « sumed th.* the congumption of the 
heat carriers ant the *enypersture tenditions of the heat ex- 
change are ;reseritel See feature of the 
method of calculation . he leteruic: ficn cf such a velocity 
of the heat carriers i.. the hey Vcr or that Caurantees the 
lowest operatior c. ihe oO operation costs 
consist of: a) the anor tion ané the current repairs; b) 
the energy used fcr the acvemen* of ': > neat carriers These 
items are analyzed by th- ate a Tre dvaneter and the 
length cf the tubes and the pressure of the heat carriers 

may be taken into a:tcunt bere Piucire 1 ghowa the influence 
of these quantities on the costa of the haat exchanger. Tubes 
with a diameter of 3/1) ‘inch are the xcsat e-tnomical ones. 
Pigure 1 shows also threes carves wlich. leuonstrate the varia- 
tion of the relative -78ta cf a heut exchanger in Je;endence on 
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the pressure in the tubes onl, (Carve °7, un the ,res3are in 
the space Letween the tubeg (Curve 2° andoon the | veugure in 


both spaces (Curve 3). Sipare * atoms finally tue curve of 
the com,urative cagts of « anit of the wal tr. fer surface 
in dependence on the amcant if the neat excnar: Pilure ? 
denonatrates u ethene of the vraphic determination «f the 
economical velocity «fo mevenert af tos baat carrieru. Whe 
author puinta out the pous.rility of tae carease Pf an 
intensification of *he new ek cane Thag ual S- carries 
out by a better expli.ta > 7 ¢ tha ata.laile oro sa.re a7 af 
the pressure in the syste. ero ao ah aeittio ma. pe onditura ef 
energy There are @ fteuress as. referees, ou ff woaich are 
Sovict 
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On the Determination of the Composition of the Mixture S0V/153-2-1-25/25 


Flowing Down From the Feed Plate During the 
meCtaziication 01 muLti-componenat Mixtures 


Card 2/4 


afore-mentioned column parts are to be calculated 
separately. In the rectification of many -component 
mixtures, for which the Raoult law holds, the composition 
of the flowing down liquid is nowhere similar to that of 
the initial mixture. However, the content of one component 
in any height agrees with the content of the same component 
in the initial mixture, whereas the agreement of the 
concentration was found for different components in 
different heights (on different plates). This difference 
is due to the presence of components with intermediate 
relative volatility (promezhutochnaya otnositel'naya 
letuchest’) in the mixture. The following principle may be 
utilized for selecting the supply bottom: The aupply bottom 
of the evaporation sector of the column is to be regarded 
as supply bottom with which the transition to the condensation 
sector guarantees a more efficient separation of the 
mixture, than a further extension of the evaporation sector. 
In this case vue least possible number of Plates in the 
column must result for the composition of the rectified 
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AUTHOR: WMikhaylovakiy, 3. S. S0V/153-2-1-25/25 
aa 

TITLE: On the Determination of the Composition of the Mixture 


Flowing Down From the Feed Plate During the _ 
Rectification of Multi-component Mixtures (K opredeleniyu 
sostava smesi, stekayushchey s tarelki itaniya pri 
rektifikataii mnogokomponentnykh smesey <f 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i 
khimicheskaya tekhnologiya, 1959, Vol 2, Hr 1, pp 141-146 (USSR) 


ABSTRACT: In continuously operating rectifying columns the plate on 
which the initial mixture is introduced is called fara 
plate. (tarelka pitaniya). This is the uppermost plate 
of the evaporation section (ischerpyvayushchaya cnast' ) 
of the column. When binary mixtures are rectified, the 
mixture to be separated must necessarily have the 
composition of the initial mixture at a corresponding 
height of the column. The feed plate separates the 
condensation section of the column from its evaporation 
section. This boundary must be known for determining the 
height (or the plate) where the supply of the initial 

Card 1/4 mixture has to pe introduced into the column. The two 
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On the Determination of the Composition of the Mixture $0¥/153-2-1-25/25 


Flowing Down From the Feed Plate During the 
Heotification of Multi-component Mixtures 


substance and at a given phlegm number. Further, the 
author investigated the variations in the concentration 
of the components with the height of the column by means 
of equations ((1) - (11)) for multi-component mixtures. 
He mentions the concentration limits of the most readily 
and the most unreadily volatile components of the mixture 
within the range of the feed plate .. The equations were 
derived for determining the concentration of the components 
in the mixture that flows down from the feed plate , i.e. 
for the purpose of rectifying multi-component mixtures. 
Thus, also the point of introduction of the initial mixture 
into the column was determined. A comparison of the 
Calculation results obtained for the mixture flowing down 
from the feed plate shows, according to the equations 
(8-11), satisfactory agreement with those of the control 
Calculation from plate to plate; Though this control of 
the afore-mentioned formulas did not take into account 
any detail, it indicates yet the possibility to apply 

Card 3/4 these formulas to approximate calculations of the 
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On the Determination of the Composition of the Mixture SOV /153-2-1-25/25 


Flowing Down From the Feed Plate During the 
Rectification of Multi-component Mixtures 


rectification of multi-component mixtures. There are 
1 table and 6 references, 3 of which are Soviet. 


ASSOCIATION: Moskovekiy khimiko-tekhnologicheskiy institut imeni D. 1. 
Mendeleyeva3 Kafedra protse350v i apparatov (Moscow 
Inetitute of Chemical Technology ineni D. I. Mendeleyev, 
Chair of Processes and Apparatus) 
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Mikhaylovsakiy, B. N. S0V/153-2-3-29/29 
eee 

On the Computation of Rectification Columns on the Basis of 

the Theoretical Plate and on the Basis of Transfer Units 


Izvestiya vysshikh uchebnykh zavedeniy. Khimiya i khimiches- 
kaya tekhnologiya, 1959, Vol 2, Nr 3, pp 467-471 (USSR) 


As is shown in the present paper, the computation of columns 
with plates must be based on the computation of the theoreti- 
cal plates, and the computation of columns with filling material 
on the basis of transfer units. Phis holds especially for 
multi-component systems. Equations for the computation of 
distillate and reflux in the distillation of multi-component 
mixtures were deduced for columns with plates and for columns 
with filling material (Equation ae As was found by the 
computation of two examples (Table) considerable differences 
were partly found in the composition of the columns with 
plates and for columns with filling material. The author 
points to the fact that the considerations made hold also 

for the absorption and extraction processes. There are 1 table 
and 14 references, 7 of which are Soviet. 
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MIKHAYLOVSKIY, B.N. 


Reply to V.A.Shalygin's remarks. Ilev.vys,uched.zav.: chin,’ bets 
tekh, 3 no.l:210 'E€0. ($722 13:6, 


1. Kafedra protsessov i appartov khimicheskikh proizvodsty 
Moskovskogo khimiko-tekhnologicheskogo ins¢ituta izeni 9,1. 
Mendeleyeva,. 

(Distillati«., Fractional) 
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MIKHAYLOVSKIY, B.N. 
pate ee gree re, 
Determination of the minimm reflux-to-procuct ratio in the 
rectification of miticomponent mixtures. Izv. vys. ucheb. 
wave; khim, 1 khim, tekh. 4 no. 2:310-313 ‘41. (MIRA 14:5) 


1. Moskovskiy khimiko-tekhnolog{eheskiy institut im. D.1. 
Mendeleyeva. Kafedra protsessov i apparatov. 
(Distillation, Fractional) 
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AUTHOR; Mikhaylovakiy, B. N. 


TITLE: Determination of the minimun reflux ratio in reotification 
of multicomponent mixtures 


PEPIODICAL: Referativnyy zhurnal. Khimiya, no. 20, 1961, 243, abstract 
20143 (Tr. Mosk. khim.-tekhnol. in-ta im. D. I. Mendeleyeva, 
no. 33, 1961, 113-117) 


TEXT: A method for determining the minimum reflux ratio (Rosa) in 

“ectification of multicomponent mixtures {e presented. The method agaumes 

that at Rain the concentration of the most volatile component in the liquid a 
downflow from the lowest plate of the concentration section of the column 


is equal to its concentration in the liquid downflow from the feed plate. 
Rain is determined by the method of successive approximationa. One 


example for the calculation of Rin 1a given. [Abetracter's note: Complete 
translation. ] 
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ATAYEV, Se, kand.tekhn.nauk; ZYSHAN, A., kand.tekhn. nauk; TONOYAN, A., inzh.; 
MIKHAYLOVSKIY, D., inzh. 
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- AUTHORS: Stoyanov, P.A. Polivanov, V.V., Mikhayloyskiy, GA. 
TITLE: The UEMB-100 Electron Microscope (Magnetically Focussed ) 
(Magnitnyy elektronnyy mikroskop UEMB-100) 


PERIODICAL: Pribory 1 tekhnika eksperimenta, 1958, Nr &, pp 51-60 
(and 2 plates) (USSR) 

ABSTRACT: The UEMB-100 (mentioned briefly in the first article in 
this issue) is described in full technical detail, with 
plates illustrating the applications. The resolution 18 
20 A; there are four lenses, and the magnification is cor- 
tinuously variable from 250 to 150,000. It 13 applicable 
to many uses, such as spectroscopy in reflection, diffract~- 
fon, light- and dark-field working, etc. Pig. 1 is a ger- 
eral view photo of the microscope, and Fig. 2 is a cross-. 
sectional, cut-away diagram of the same instrument. Fig. 3 
4llustrates the objective lens (the most important part 
with 3 pages of description. Fig. 4 shows the mechanism 
for setting in the object pole-tips, Pig. 5 the stigmator. 
peek ee Fig. 6 shows the intermediate 


voc ht : I : 
and projection lenses (built as a single unit), Fig. 7 
the vacuum system, and Fig. 8 the supply system. 
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Figs 3 and ¥ stow tis volta le svabaliser anc nar can vols 
supplies respectively, Fig 11 the lens current ote iline: 
and Fig l2 the electronic algh voltase stabilizer Pleo 14 
Shows colloidal gold perticles, and Fig l6éa diffracti Qa 
pactern obtained in reflection; Fig 15 shows diffraction 
and microdiffraction patterns fron vacuun-evaporated silver 
(on collodion), Theo paper contains 16 figures and 5 ref- 
erences, 4 of which are Soviet and 1 English, 


SUBMITTED: August 26, 1957. 
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Stoyanov, P. A., Miktaylovakiy, G. A., SOVW/ bS~2 Fal 3/ 24 
Moseyev, T. Vv. eS 


The Electron Microscope UEMB~100 With Double~lens Condenzer 
(Elektronnyy mikroskop UEMB-100 3 dvukhlinzovym kondensoran) 


Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1959, 
Vol 23, Nr 4, pp 442 — 449 (USSR) 


The eleotron microscope UEMB-100 shown in figure 1 ia a universal 
instrument making it possible to carry out investigations in the 
penetration and refleaotior procedure, microdiffractionsa, eto. The 
electron accelerator with tie two condenser lenses, objective, 
intermediate ana projective len3 seoure work even in the case cf 
objeots that behave unstably in the electron beam of common electron 
miorosoopes$ furthemore they make it possible to vary the 
magnification range from 2500fold up to 150000f'old. The inatrumert 
features a mechanical adjusting element, as well as a stignator for 
the prevention of astigmatism. The electron accelerator fentures 
tension steps of 50, 75 and 100 kv and consists of a V-shaped 
tungsten cathode, a focusing eleotrode and an anode. Figure 3 shows 
the double-lens conienser consisting of 4 long-range focusing lens 
and a shori=-range focusing one. In tha focusing plane of the 
short-range foousing lens there in an electronic source, which ig 
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